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THE “CHALLENGER” EXPEDITION AND 
THE FUTURE OF OCEANOGRAPHY. 

The Voyage of H.M.S. “ChallengerA A Summary of the 

Scientific Results. (With Appendices). Two Parts. 

(London : Eyre and Spottiswoode, 1895.) 

HE two new volumes of the Challenger Expedition 
have appeared, and with them this momentous 
enterprise has arrived at its final close. It is well worth 
our while to seize this occasion for a few words of reflection 
on a scientific drama, which is equally great in all its 
parts and dimensions, as in the effects it has produced 
and will go on to produce, on the progress of a group of 
sciences which even - day grow more important in their 
influence on human intellect and thought. 

It is nowadays a very common complaint, that 
specialisation in scientific pursuits threatens to do away 
with that character of universality that was attributed 
in former times to all those who busied their brains with 
the phenomena of nature. I can fully remember how, in 
my own childhood, the naturalist kcit found his ex¬ 

ample in Alexander von Humboldt. He was credited with 
“ knowing everything,” and whoever followed some small 
pursuit as a naturalist, partook, in a certain degree, of the 
prestige the great “ Naturforscher” enjoyed in all circles 
of the reading public. When I was studying zoology at 
Jena, a fellow-student of divinity asked me once, “Please 
tell me what is the name of those stars ? ” “ I don’t know, 

my dear friend, I am studying biology'.” “ Oh, I thought 
you ‘Naturforscher’ study all the natural sciences.” 

I am afraid we are at present drifting far away in the 
opposite direction, and the general public is rather in¬ 
clined to believe that each naturalist or natural philosopher 
lives on an island, of which he investigates only a small 
corner, without caring a bit for the rest of the island, and 
still less for other islands and whole continents. Whether 
we are quite as bad, I will not try' to decide ; certainly those 
happy times are far behind us when a professor of mathe¬ 
matics and astronomy taught also physics and medicine, 
or when botany, zoology, and chemistry were represented 
by the only professor of medicine, and all these things 
were taught merely' by' books and traditions. But even 
those modest cases of personal union between zoology and 
botany', or between geology and zoology', u'hich not un- 
frequently occurred in the first half of our century, have 
passed away now at its close. Instead of such personal 
unions, we meet with, in a well-equipped university, distinct 
chairs for zoology, comparative anatomy, embryology', 
palaeontology, geology', mineralogy' ; round each of these 
chairs we see gathering numbers of privatdocents and 
other teachers, who deliver lectures on distinct specialities 
of these sciences, which threaten to grow themselves again 
to independent divisions craving' a chair for themselves. 
“ Division of labour ” is all very well ; but if we do not in 
time prepare for better mental .digestion and assimilation, 
the next century will live to see a new Babylonian turret ; 
dispersion of languages will grow to such a degree, that 
even the inhabitants of the same scientific island will find 
it hard to talk to each other. 

It is a consolation, under these circumstances, to see, 
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that, along with division of labour, combination of labour 
takes its firm hold in the organisation of modern scientific 
life, and Moltke’s maxim, “ march separately', attack 
jointly',” proves also useful in the peaceful battles of 
thought and science. 

A splendid proof of this combination of labour lies 
before me in the numerous volumes of the Challenger 
Expedition. Physics, chemistry, geology, zoology, and 
botany, and all those nautical and hydrographical attain¬ 
ments of modern date, have combined to produce results 
which close a past of unwarranted belief, and open a 
future of new research, boundless in fertility of problems 
and of unknown possible effect on the human intellect 
and understanding. 

The imagination of human kind from the beginning of 
historical ages, and along all its phases of development 
and evolution, took hold of those unknown regions of the 
heights of mountains as well as of the depths of the 
ocean. Covered by ice and snow, hidden in thick masses 
of clouds, out of which thunder and lightning and endless 
floods of rain and hail came forth, the ranges of moun¬ 
tains gave birth to the grandest and most appalling- 
visions of powers, upon which the poor human individual 
looked aghast, against whose mighty' influences he felt 
helpless, and whom he dreaded and revered. Every 
human being becomes a poet under the influence of fear 
and reverence. Both magnify and intensify impressions, 
even of the most common kind, and create combinations 
where the acutest observer could not discover any con¬ 
nection. Thus the oldest forms of religious belief, as 
well as the numerous forms of still existing superstitions, 
have peopled the tops of mountains and the depths of the 
seas with images of supernatural powers ; the Olymp of 
Hellas, and the old German myths, the Hebrew' Jehovah, 
and the rudest Paganism, found their abodes beyond the 
clouds, and below the waters. And who can resist the 
temptation of such dreams, grand and awful at once, 
when standing on those solitary heights of the Alps, with 
ice and snow', and rock and cloud around him and below 
him, and looking over endless ranges of peaks and 
valleys ? Who is not struck by the image of death and 
destruction, when he wanders on the volcanic deserts of 
Etna, where there is not one leaf of grass, not one 
smallest insect to keep him company ? And in the midst 
of the raging ocean, with waves dashing against the poot- 
ship, and clouds spreading darkness around, who will 
refrain from images of terror created by the imagination 
of the boundless depths to which he has trusted his life ? 
Will there ever come a time when the human mind 
replaces such emotions by the cool reflection that the 
minimum or the maximum of atmospheric currents and 
pressure causes the disturbance of equilibrium on the 
floods of the ocean to such a degree as to shake the 
balance of the floating mass of wood or iron, on which 
he happens to find himself, and bring its meta¬ 
centre to a position which enables the water to 
supplant the air-filled spaces until the greater specific 
gravity of iron carries all away, through the lamina of 
the hydrosphere, down to the lithosphere, which resists 
further gravitational concurrence ? And will ever baro¬ 
meter and thermometer, or the observing eye of the 
geologist, caught by phenomena of denudation or glacial 
erosion on Mont Blanc, diminish the trembling of 
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emotion when the eye measures the enormous distances 
it commands from such a height? Whoever has experi¬ 
enced the thrilling delight of that other emotion caused 
by insight and discovery ; whoever knows that intellec¬ 
tual powers can produce as much enthusiasm as artistic 
and resthetical emotion, will not be haunted by the sicken¬ 
ing dread that human imagination could become stripped 
naked by the impious hand of science. Whoever cares 
more for the Why, than for. the How, will gather around 
the temple of science ; but those gifted natures, who are 
impressed by colours, shapes, and situations, why shall 
they not go on to shake their kaleidoscope of beauty and 
appearance, just as much as these go on drawing invisible 
threads of cause and effect between old and new facts ? 

Let us therefore not quarrel with the natural growth 
of the human mind, but rather accept in delight all such 
actions as include a great increase of knowledge in 
regions where ignorance lent the hand to superstition ; 
and so let us hail the work of those who lifted a piece of 
the thick veil that covered the abyssal depths of the 
ocean. 

It will always be one of the greatest of the many 
merits of the late Prof. W. B. Carpenter to have given 
the first suggestion to the Challenger Expedition. Not 
content with asking the Council of the Royal Society to 
throw in its authority w'ith the British Government to 
undertake a new and complete course of research for the 
exploration of the deep sea, he entered into direct corre¬ 
spondence with the First Lord of the Admiralty, and 
carried his point so far as to receive the answer that the 
Government would be prepared to give the requisite aid 
in furtherance of such an expedition on receipt of a formal 
application from the Royal Society—in consequence of 
which answer the Royal Society at once proceeded to take 
these necessary steps ; and after exchanging some corre¬ 
spondence wath the Secretary of the Admiralty, the pro¬ 
posal to defray the expense of such an expedition out of 
the public funds teas brought before Parliament and 
•‘received the cordial assent of the House of Commons” 
in April 1872. 

It is to be lamented that in the “Narrative of the 
Cruise,” neither the proposition of the British Govern¬ 
ment nor the debate of the House of Commons are 
reproduced literally. It would have been of high historical 
interest to the general, as well as to the special, reader to 
know exactly the wording in which the proposition was 
formed, and the v iew's and opinions with which it was 
received. It is, perhaps, not possible to the editor of 
Nature to supply even now' this omission, but yet many 
in the outer world would greatly desire a reprint of 
the day : s discussion which produced results so 
momentous as that great and memorable expedition 
of the Challenger. In uttering this regret, I can assure 
the British reader that, though a foreigner, I feel deeply 
ik share of gratitude to both Government and Parlia¬ 
ment of Great Britain. I cannot omit this occasion to 
congratulate science for having her wants so w'ell inter¬ 
preted, understood, and satisfied by all those who have 
a share in the Challenger Expedition, be it the Govern¬ 
ment or Parliament, be it the officers and crewv of the 
ship, or the scientific staff and the authors of the 
v oluminous reports lying before me. 

And I may be permitted to claim some personal license 
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to proffer my thanks in the name of science, and especi¬ 
ally of biological science ; for at the time when Dr. 
Carpenter and the Royal Society asked the British 
Government to undertake the expedition, I was myself 
engaged in a collateral enterprise of similar tendency, and 
felt the same necessity to ask for help and assistance of 
the authorities of the German Government, and, in smaller 
degree, of the Gov ernments of almost all civilised States 
and nations. A few years after the British House 
of Commons had “ cordially assented ” to the proposi¬ 
tion of the Royal Society, and voted the funds de¬ 
manded by the Admiralty, the German Reichstag passed 
a resolution, based on a petition of Helmholtz, Dubois- 
Reymond and Virchow, by which the Government of the 
empire was asked to grant an annual subvention of 
^1500 to the Zoological Station of Naples, a subvention 
not only continued up to this date, but four years since 
increased to Jgiooo. These votes of the two great 
parliamentary bodies go far to disprov e the old doctrine, 
that science and .the promotion of research are to be 
abandoned to private enterprise, and to the favours they 
may meet with accidentally in raising money by public 
subscription, or falling in with wealthy private persons 
whose interest and generosity can be won over. I 
am afraid, if the House of Commons had not granted the 
necessary funds, the Challenger Expedition would never 
have taken place, and our ignorance about the many 
great and innumerable smaller questions connected with 
the deep-sea problems would be still the same as in 1872. 
Had not the German Reichstag v oted in favour of the 
Zoological Station, all my personal efforts would have 
failed, and neither the Naples Station nor the Plymouth 
Laboratory, nor, perhaps, the many other imitatiohs of 
“ the big brother at Naples,” would have had the chances 
with w'hich they have met now. No ; let science not be 
immodest and ask for all and everything- from the State ; 
but let it still less linger on and wait for the chances, 
growing always scarcer and scarcer, of being endowed by 
private source, be it public subscription or donation from 
wealthy men and amateurs. The number of persons 
combining great wealth with sufficient culture is unfortun¬ 
ately not on the increase ; inherited wealth, which offers 
more chance for the acquirement of higher intellectual 
pursuits, is decidedly diminishing. The demand for funds 
for the endowment of research is doubtlessly augmenting, 
and the competition in the advancement of science is 
such, that the nation which is not ready to pay its share, 
will either be thrown in the background, or live like 
a parasite on the intellectual blood of its neighbours. 
How long such a parasitic existence could be protracted, 
remains to be seen ; but certainly no great nation will 
deliberately accept such a disgraceful situation, the more 
since it cannot be doubted that each nation has its 
peculiar gifts and talents, which make its co-operation 
indispensable in the chorus of other nations and in the 
interest of humanity. It must be granted, that the weight 
of a nation in the scale of culture depends on the power 
and number of men of genius it has produced and goes 
on to produce ; it may also be granted, that a genius has 
been known to open up his own ways and make his 
career through all the adversities of fate. Yet a genius 
needs to feed quite as much, or perhaps more than an 
ordinary mortal, and some think it would be economical 


© 1895 Nature Publishing Group 



June 6, 1895] 


NA TURK 


to give him at least average chance. Would any genius 
have been capable of diving, on his own account, 
to the great depths of the Pacific ? or would a genius find 
it possible to replace, by his own work, the ant-like 
activity of the Naples Station? Hardly. But let him 
come now and handle the innumerable data of the 
Challenger's investigations, or use the opportunities offered 
by a modern laboratory to give us a solution of the 
problem of heredity, or decide whether natural selection 
suffices to account for the evolution of the organic world, 
or whether other principles must be sought. The genius 
of Pasteur and Lister and Koch have opened the enor¬ 
mous field of research regarding the nature and effect of 
bacteria, and I think the world has not been the worse 
for France and Germany spending public money for the 
equipment of large laboratories to enable those geniuses 
to continue, in the most effective way, their labours. 

Certainly not every whim or fancy of a learned individual 
can be accepted as a sufficient reason for spending public 
funds ; some sort of a controlling apparatus will always 
be necessary. But in the Royal Societies, National 
Academies, and other learned bodies of high standard, each 
nation has already what is wanted, and it is understood 
well enough that such bodies are often even more difficult 
to be won over by some new rising genius than a Minister 
of Public Instruction or the outside public. It is, there¬ 
fore, not to be anticipated that from the Scylla of nihilism 
in officially supporting research, one must necessarily glide 
down into the Charybdis of supporting whatever scheme 
comes out of the fervid brain of a young discoverer. But 
this much can be said, or repeated over and over again 
—for it is certainly no new truth—that the mental and 
intellectual productions of a nation ought not to be the last, 
nor the least, in their claims on the public money ; and it 
may be maintained with all confidence, that hardly any 
other expense will so amply repay the budget of a nation, 
both materially' and ideally, as the funds handed over for 
the promotion of research, or, in the truer expression, for 
the organisation of research. 

For it is in this, that the real future lies : in organisation. 
Being organised, the small Japanese empire was more 
than a match to the tenfold bigger Chinese mass : being 
organised, a few British regiments can keep populations in 
abeyance, which, if they were equally well organised, might 
crush them in a moment. And to be organised, even in 
the intellectual sphere, means to economise natural powers 
and not throw away chances, which if they cannot perhaps 
be brought about deliberately, nevertheless can be profited 
by when they' occur—and they occur alway s and every¬ 
where. 

Organisation of research, will, I do not doubt, become 
the special feature of the coming century. It would be 
well worth to provoke discussion about schemes, ways and 
channels, into which organised research ought to grow. 
Each nation may adopt its own, according to its character, 
habits, and prejudices. But one feature ought to be 
observed w'ith them all, for it will soon become upper¬ 
most ; that is, international organisation of those interests 
and productions by which all the nations may be benefited 
together, without being forced to arrange separately', each 
for itself, what more effectually and with less material and 
intellectual effort can be provided for all of them at once. 
And there can be no doubt that foremost, in this regard, 
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stands the question : How to reorganise, or organise at all , 
scientific publication f 

It cannot be doubted that the way in which we deliver 
over to publicity' at present the results of the work of 
hundreds and thousands of investigators, is all but 
destitute of any' regulating* principle. Publishing in the 
nineteenth century resembles very' much the kind of 
warfare practised in bygone times, when regiments were 
the property' of single individuals, who were responsible 
for their equipments, nourishment, efficiency', and who 
entered into contracts with their men and soldiers and 
with states and princes. Defection on the one side, 
plundering on the other, were concomitant features of 
such arrangements, which one only' need compare with 
the present constitution of the Prussian army to feel at 
once what powerful element organisation has proved to 
be. Why shall the most subtle of human activities, the 
mental and intellectual 'functions, not be liable to profit 
in the same degree by organisation ? Why shall preju¬ 
dice and egoism be permitted to govern with almost 
absolute sovereignty' in the lofty regions of thought and 
speculation, of experiment and observation—in one word, 
of research? Organisation is not pedantry', discipline 
not slavery', genius no direct contradiction to order and 
measure. Originality and individualism will neither be 
sacrificed nor-diminished, if certain rules are observed in 
bringing the results of investigation to public knowledge, 
and a better, more economical, and more effective sy'stem 
of reporting and recording is adopted, with the intention to 
facilitate the communication of valuable scientific results 
over the greatest possible circles of competent readers. 
It is true that the all-powerful vis inertia will go far in 
opposing any serious attempt of reorganisation in this 
department ; but, as I remarked at the commencement of 
this article, unless we put hands and shoulders to the 
u'ork, we shall unavoidably arrive soon at a state of chaotic 
confusion, where the worse elements may be conspicuous, 
and valuable productions at times lie choked among 
mediocrity. 

It would lead me too far away from the direct subject 
of this article to develop here any scheme of better 
arrangement for scientific publication ; and if I am not 
mistaken, the feeling that such arrangements ought to be 
found and to be universally introduced, is spreading 
rapidly among competent and conscientious men of science. 
Let these soon unite and form national and international 
centres for the organisation of scientific publication—a 
more wholesome influence on the progress of science and 
research can hardly be imagined nowadays. 

The two new and last volumes of the 11 Challenger 
Report ” are the work of Mr. Murray', the true soul of the 
expedition, to whom science owes a great debt of grati¬ 
tude for his never-ceasing care and toil, and for his talent 
and amiability, with which he undertook the great burden 
of superintending the publications of the expedition, 
besides himself adding most remarkably to the vast 
amount of new knowledge regarding the deep sea. 

In the “Editorial Notes ” to these two volumes, Mr. 
Murray has some paragraphs on the whole expedition so 
characteristic that I think it right to repeat them here to 
every reader who does not happen to lay his hands on 
the volumes themselves. Mr. Murray 7 , after having given 
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an account of how in general the collections and the 
reports on them were disposed, adds the following :— 

“ From beginning to end the history of the Challenger 
Expedition is simply a record of continuous and diligent 
tvork. There were few opportunities for brilliant exploits 
during the voyage. The daily and hourly magnetic and 
meteorologic observations, the handling of the ship during 
the tedious deep-sea investigations, the work connected 
with the boat excursions and expeditions on land, in 
addition to the usual operations of the marine surveyor 
and navigator, all demanded from the naval officers and 
seamen an amount of care and attention far surpassing 
what is required during an ordinary commission of one 
of Her Majesty’s ships. The labour connected with 
preserving, cataloguing, and packing the biological and 
other collections on board ship was enormous, so also 
was that involved in their subsequent examination on 
the return of the expedition and their distribution to 
specialists in many parts of the world. All this was, 
however, accomplished with success, and the typical 
collections have now' been deposited without any mis¬ 
hap in the British Museum. The majority of the authors 
of the special memoirs have spent years in the examina¬ 
tion of the collections and in the preparation of their 
manuscript and illustrations for the press, without other 
remuneration than either a copy of the Challenger publi¬ 
cations or a small honorarium to cover the outlay necessi¬ 
tated by their researches. The payments of the civilian 
staff have been very moderate, and in my own case, at 
least, have not covered actual expenditure in connection 
w'ith the work of the expedition. 

“ The great difficulty in carrying through an under¬ 
taking of this nature arises from considerations of time. 
The researches of the specialist tend ever to become 
more elaborate : in no case were the authors of the larger 
special reports able to terminate their work within the 
original estimates as to time and bulk. The limitations 
in reference to expenditure imposed on me by the Govern¬ 
ment often rendered it imperative to curtail the investi¬ 
gations, and to cut out matter from the memoirs when, in 
other circumstances, I would gladly have fallen in with 
the views of contributors and collaborators. The re¬ 
searches and publications connected with the expedition 
might have been extended in several directions with 
advantage to science had the allotted time and funds 
permitted ; as it is, a few collections have not been 
thoroughly examined, and some observations have not 
been fully discussed. 

“ In June, 1872, I was appointed one of the naturalists 
of the Challenger when the expedition w'as being fitted 
out. During the past twenty-three years my time has 
been wholly taken up with the work of the expedition 
and in the study of those subjects which the expedition 
was organised to investigate. The direction of the whole 
of the work connected with the publication of the 
scientific results passed unexpectedly into my hands, 
and I have done my best in the circumstances to place 
on permanent record a trustworthy account of the labours 
of this famous expedition. It has been my earnest 
endeavour to complete the publications in a manner 
worthy of the naval position and scientific reputation of 
this great empire. Notwithstanding the troubles, per¬ 
sonal sacrifices and regrets necessarily connected with 
the work, it has been a pleasure and an honour to have 
taken part in explorations and researches which mark 
the greatest advance in the knowledge of our planet 
since the celebrated geographical discoveries of the 
fifteenth and sixteenth centuries.” 

It is hardly possible to speak in a more truthful, simple, 
and dignified manner of one’s life’s work than here Mr. 
Murray speaks of the work and the difficulties that beset 
the Challenger Expedition, “cujus pars magna fuit.” 
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He might have used quite other language, and have felt 
sure to meet the full acknowledgment of his contem¬ 
poraries, and nobody will certainly dispute him the 
proud sentence with which he finishes the above 
account. There can hardly be any doubt about 
the epoch-making importance of the Challenger ex¬ 
pedition, and if in the first letter of Dr. Carpenter to 
the Royal Society attention is drawn to an article in this 
journal -(Nature, vol. iv. p. 107, 1871), in which it was 
stated that the Governments of Germany, Sweden, and 
the United States were preparing to dispatch ships to 
various parts of the ocean, expressly fitted for deep-sea 
exploration, and the question put forward, whether Great 
Britain should not step in to do her share in such 
work, I think it might well be urged now, after Great 
Britain having done her work in the most unparalleled 
way, that other nations might continue and profit by the 
experience of the Challenger. Such expeditions may Ire 
undertaken by deliberately dividing the task of filling the 
gaps and lacunes left by the Challenger , one nation taking 
the Atlantic, the other the Indian, a third the Pacific, and 
a fourth especially the Antarctic Sea for its investigation 
and exploration. A large basis has been laid by the 
Challenger , capable of bearing any superstructure to be 
erected on it. Let France and Germany, the United 
States and Russia take up this work after a mutual under¬ 
standing,let Sweden or Norway explore once more the 
North Polar Sea, Italy the Red Sea, and let international 
organisation add a second chapter to oceanography, 
after the first has been so well worked out by Great 
Britain. 

Nevertheless, whatever important results may be 
arrived at by such repeated expeditions, embodying both 
principles—division of labour and combination of results— 
the future of oceanography requires still other means of 
research. Whenever a new domain of science is opened 
up, either by the isolated work of a discovering genius, 
such as Pasteur and Koch, or by combination of rarely 
found chances, such as the Challenger Expedition offered, 
the immediate consequence is that specialisation sets in 
to work out all the different chapters of the new doctrine, 
enlarging the basis, multiplying the parts, drawing new 
conclusions, correcting old ones—in short, bringing 
about a detailed colonisation of the newly-discovered 
intellectual areas. But no oceanic or African colony can 
live and prosper nowadays without well-established 
communication with its motherland ; no haphazard visits 
of travellers can supplant the permanent and systematic 
exploitation that alone provides those conditions of life 
which make a colony prosper. And the same holds good 
for intellectual colonising, and especially for problems of 
oceanography. 

If we look over the fifty volumes of the “ Challenger 
Reports,” we see, at once, that the lion’s share belongs to 
biology. More than nine-tenths of them are purely biolog¬ 
ical, and almost all the others include some important 
biological elements. It is therefore hardly wrong to 
suppose that the future of oceanography will lie with 
biology, and with its ways and means for increasing our 
knowledge. The problems of biology, of course, are 
extremely varied, and many of them may be studied in 
every inland university. Not so the problems of marine 
biology, for which the last twenty years have established 
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the utter necessity of laboratories near the sea-shore. 
Here we are only in the beginning of a movement, which 
will go far to increase our knowledge of the conditions of 
marine life. 

If the establishment of marine laboratories on different 
parts of the Mediterranean and on both sides of the 
Atlantic—not to speak of the North Sea and the Baltic— 
have proved a necessity : if already, both in Japan and 
in California, the coasts of the Pacific have been pro¬ 
vided with such scientific outposts, it cannot fail that, 
by-and-by, Africa, Australia, and the Polynesian Archi¬ 
pelago will also have their biological stations. It is a 
great pleasure to me to be able to state here, that a 
small beginning is being made at Ralum in Neu 
Pommern (alias New Britain), the neighbour island 
of New Guinea, from whence numerous specimens of 
Nautilus pompiliushaxe lately been procured. An intelli¬ 
gent and enthusiastic German planter, Mr. Parkinson, 
living since many years on that island, visited me a year 
ago in Naples, and offered spontaneously his help and 
services to establish a small station on his own land. 
According to his views, locality and climate will favour 
such a plan, and as there is every six weeks a steamer of 
the North German Lloyd from Ralum to Singapore, and 
soon perhaps another one to Sydney, the possibilities of a 
tropical archipclag'o station are given. The Naples Station 
has undertaken to provide the scientific equipment of its 
infant brother at the Antipodes, and my friend Major 
Alex. Henry Davis, from Syracuse (New York), who, 
already helped so much to establish lasting and fruitful 
relations between the United States and the Naples 
Station, has again stepped forward to provide for the 
first pecuniary wants of the Papua Station. Let us hope 
that this small beginning will reap some fruits, and 
the more so, as Mr. Arthur Willey, well known by his 
work on the development and morphology of the Tuni- 
cates and Amphioxus, has gone there as first pioneer of 
biology to study the development of Nautilus pompilius. 
His impressions have been as yet very favourable, and he 
thinks that the fauna of New Britain will amply repay 
every sacrifice of Mr. Parkinson and Major Davis. If the 
local authorities of New South Wales, or Victoria, or New 
Zealand, would find it worth their while to help to a 
laboratory in Port Jackson, or somewhere else in Australia : 
if in the Cape Colony somebody would do as Mr. 
Parkinson has done—numerous problems thrown open by 
the work of the Challenger would make progress, and the 
threads of biological study would draw nearer and nearer 
to encircle the most distant parts of the oceans. 

But the greatest stroke would come, if one nation or an 
international combination would present biology and 
oceanography with a steamer, expressly built for purposes 
of such research as the Challenger performed. In the 
year 1884, I attempted something of the kind by forming a 
committee of influential men in Germany for the purpose 
of collecting ,£15,000 to £ 20,000, with which to build 
a yacht large enough to go round the globe, and serving as 
a floating biological laboratory. Of course it was not the 
sum of money wanted for the construction of such a ship 
which constituted the main difficulty of the scheme, 
though I failed even in that from reasons which had 
nothing to do with the scheme itself. The true difficulties 
lie in the extraordinary great regular expenses in commis- 
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sioning such a ship, as every owner of an ocean yacht 
understands. Of course I was also prepared for that, and 
have no doubt that my plans would have answered, 
at least to some extent, but I was compelled to recognise 
the truth of the old proverb, “ qui trop embrasse mal 
etreint.” I do not know whether I shall yet be able to 
return to the attack ; it seems rather unlikely, but it is my 
firm conviction that this scheme is, if not the only one 
which will permit us to conquer the battlefield, at any rate 
the chief means to enlarge our knowledge in oceano¬ 
graphy, and will and must therefore be executed in no 
distant future. 

Such a ship ought not to be continuously crossing the 
oceans ; on the contrary, its best services would be 
rendered by giving it the chance to thoroughly investi¬ 
gate distant areas for distinct problems. Give such a 
ship the commission to study in the greatest possible 
detail, and in a comparative way, life and formation of the 
coral reefs in the Indian Ocean ; let it be stationary for 
months together on the most favourable spots for such a 
study ; prepare a scientific staff of specialists for the work, 
land them where the best opportunities for a transient 
establishment of a small laboratory is to be got, assist 
them by as many hands of the crew as can be spared, 
help them by the steam-pinnace on board, use the diving 
dress as well as native divers, and study for hours under 
water the construction and the destruction of the reef, 
apply all kinds of dredging and surface-fishing at day 
and night, have well-trained laboratory servants for the 
preservation alive and in alcohol of such organisms as 
are required for further study,—in short, do as if a well- 
appointed laboratory were transported to Polynesia ; 
and be sure that results will ensue which by no other 
contrivances can possibly be obtained, especially if the ship 
be under no restrictions, and can stay in any one spot as 
long as may be requisite. 

For it is the great drawback of the usual men-of-war 
expeditions, that they are only allowed a few days or 
weeks to remain at the same locality. There are so 
many other objects, to which it is necessary to give full 
attention, that they are always driven away from the 
work when the preliminary difficulties are just overcome. 
Science must be sovereign on board, the scientific leader 
must be absolute for determining the course to take and 
the time to remain. Discipline on board the ship must, 
of course, be handled by the captain or his officers, but 
the general dispositions of the work must remain with the 
scientific leader. That alone already would make a great 
difference in such an expedition from all those antecedent, 
and though very often the naval captains of expeditions 
for scientific purposes might well enough be transformed 
also into scientific leaders, nevertheless they are depen¬ 
dent on orders from home, and cannot always understand 
the importance of embryological, physiological, or other 
specialist work, for which the)' have to stay a month or 
two longer in the same harbour. 

Again, the scientific staff must be selected with greatest 
care in regard to technical and personal accomplishments. 
If the staff is not varied enough, and does not include men 
of different attainments, many opportunities for investi¬ 
gation must be lost for want of previous knowledge on 
the side of the naturalists on board. On the other hand, 
nothing is more difficult than to live together for months. 
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or even years, on board a ship, for men not well trained 
to such existence, except where the composition of the 
staff is made with a sharp eye for compatibility and in¬ 
compatibility of character. Especially the scientific leader 
must be a man of imposing personality rather than of 
special scientific competence, for it will fall to his share 
to dictate in every case where conflicting tendencies 
threaten to do away with social harmony. 

But though all this may be considered to offer con¬ 
siderable difficulties in the way of execution, nevertheless 
the future for oceanography will belong to such floating- 
biological stations, and the time is perhaps not so far 
distant, when more than one of them will cross the 
oceans, and supersede completely the now adopted sys¬ 
tem of single-handed expeditions of young naturalists. 
The necessity for such expeditions is doubtless existing, 
in so far as it is better to try the solution of problems 
regarding the tropics by travelling alone than by stay¬ 
ing at home. And no doubt very many geographical, 
ethnographical, geological problems have been greatly 
advanced by competent travellers, and will furthermore 
be advanced in the same way. Collections of animals 
and plants have been made, mostly terrestrial, and the 
systematic part of biology has had its due share. But 
all more complicated studies, such as require more 
technical appliances and preparations, remain in the 
background, for the same reason which has forced us 
already in Europe to establish well-organised morpho¬ 
logical, physiological and chemical laboratories, both 
inland and on the sea-shore. And if we cannot go on 
without them in Europe, where the general conditions 
for biological research are so much more advantageous, 
we must certainly have them, if we wish to advance our 
knowledge of tropical, terrestrial and marine organisms. 

Botany enjoys already some advantages through the 
botanical gardens in Ceylon and Java, and it is to be 
hoped that the British and the Dutch authorities will 
use their exceptional opportunities in both places to 
establish some sort of regulations for their use by the 
botanists of all nations. May it not be possible to 
enlarge these botanical gardens by adding also some 
facilities for research of animal morphology ? The 
Zoological Station at Naples has a special part prepared 
and equipped for morphological and physiological botany; 
in the first place, of course, for marine algat, but any 
other sort of botanical study, for which Naples offers 
opportunities, might be undertaken there, and already 
a valuable work on the cultivation of figs has been 
greatly assisted by the Zoological Station. No doubt 
every naturalist who travels in Ceylon or the Sunda 
Archipelago receives the most valuable advice and 
assistance by Messrs. Trimen and Treub, and perhaps 
these most competent gentlemen would be the first to 
advocate a larger endowment of their establishments in 
the sense just now indicated ; science and research would 
be certainly greatly benefited by it. 

All these dreams and perspectives are opened up 
before us when we are looking over the enormous mass 
of new facts and new material for study brought together 
by the Challenger. And to think that there were only 
four naturalists and one chemist on board all the years 
long, and one of the naturalists died during the expedi¬ 
tion ! It is, I think, only right to remember here that 
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two others of the gentlemen of the civilian staff so 
heavily overtaxed their strength with the often surely 
very monotonous, and always very hard work, that their 
health broke down soon after their return, and they fell 
victims to their enthusiasm. If it is only right to pay 
the highest possible respect to Mr. Murray for his extra¬ 
ordinary power of work, talent for administration and 
competence in dealing with the special problems of deep- 
sea deposits, and if we gladly recognise the excellent 
work done by Mr. Buchanan, I think nobody will be so 
ready as these two gentlemen to join here in thankful 
remembrance of the share of work that fell to their late 
companions, Sir Wyville Thomson, Prof. Moseley, and 
Dr. von Willemoes-Suhm. And may it be once more 
permitted to the writer of these lines, who by right or 
wrong claims some special title for it as a sort of inter¬ 
national official of biological science, to utter the thanks 
of science to the officers and men of the Challenger, and 
to the Admiralty, and to the British Government and 
Parliament, and to the whole British nation for having- 
set the example to the world of one of the grandest and 
most successful scientific expeditions that ever has been, 
and most likely for considerable time to come will be, 
started. ANTON Dohrn. 


OUR BOOK SHELF. 

Horses, Asses, Zebras, Mules, and Mule Breeding. By 

W. B. Tegetmeier, F.Z.S., and C. L. Sutherland, F.Z.S. 

(London ; Horace Cox, 1895.) 

The first portion of the title of this interesting work is 
somewhat misleading, for with the exception of some half- 
dozen pages which deal mainly with the distinctions 
between the horse and the other species of the genus, and 
a description of the supposed new species known as 
Prejevalsky’s Horse, the book entirely relates to asses, 
zebras, and mules. None of the varieties of the horse 
which have been produced during the period of its long- 
domestication are referred to. We mention this fact in 
case the general reader should infer from the title of the 
work that it was a treatise on the multitudinous domestic 
varieties of the horse which exist in nearly every quarter 
of the globe. 

The volume is conveniently divided into two parts. Part 
i. is chiefly of zoological interest, and contains very com¬ 
plete and accurate descriptions of the existing species of 
the genus known to modern zoologists under the name of 
Equus, including, in addition to Prejevalsky’s Horse, an 
account of the still more recently discovered Grevy’s 
Zebra. The engravings which illustrate the letterpress 
are particularly good, and will greatly assist the student 
in his endeavour to master the peculiarities of each 
species. It concludes with a chapter on the hybrids 
which may be produced by crossing the horse with the 
other species of the genus Equus. 

Attention should be directed to an assertion on the part 
of the authors that a remarkable and noticeable difference 
exists in the period of gestation of the mare and ass. The 
duration of gestation in the mare is well known to be 
eleven months, and it has generally been assumed that it 
was similar in the ass and zebra. The authors, however, 
emphatically assert that in asses and zebras it usually 
exceeds twelve months ; one of them, Mr. Sutherland, who 
is well known as an extensive breeder of mules, quotes 
from his stud-book eight instances of the period of gesta¬ 
tion in the ass, the result in six cases of a single service, 
the period varying from 358 to 385 days. It seems 
strange that such a marked difference should have 
hitherto escaped mention in all previously published 
works. 
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